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0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institution 
on 18 May 1977, after the draft finalized by the Magnetic Components 
and Ferrite Materials Sectional Committee had been approved by the 
Electronics and Telecommunication Division Council. 

0.2 This standard provides guidance for drafting of performace specifica- 
tions of microwave ferrites. 

0.3 For the purpose of this standard the term 'microwave ferrites' is 
understood to include several types of high-resistivity magnetc-dielectric 
material, exhibiting gyromagnetic resonance in the presence of a biasing 
magnetic field. These include spinel ferrites, hexagonal ferrites and 
ferrites having the garnet structure. 

0.4 This standard is based on lEC Pub 392 (First Edition) 1972 'Guide 
for the drafting of specifications for microwave ferrites', issued by the 
International Electrotechnical Commission. 



1. SCOPE 

1.1 This standard provides guidance for drafting of performance specifi- 
cations ot ferrites used at microwave frequencies. 

2. GENERAL 

2.1 Microwave ferrites are generally used in transmission-line components, 
some of which have non-reciprocal characteristics (for example, isolators, 
circulators) or variable characteristics (for example, modulators of differ- 
ent types). More specific use is found in techniques, relating to filters, 
limiters, antennas and parametric devices. 



IS : 8454 - 1977 

2.2 All microwave ferrite applications depend on the tensor permeability 
that the material exhibits in the presence of an externa] magnetic field. 
In som: instances the ferrite supplies its own magnetic bias by virtue of 
the crystalline anisotropy or by being driven into a remanence state. 

2.3 A ferrite having a given composition usually has a limited number of 
possible applications, larg;ly determined by the saturation magnetization 
and the gyromagnetic resonance linewidth. Additional application data 
are given by the effactive Lande' factor (^-factor) and the complex 
permittivity. The apparent density is a very easily determined parameter 
useful for checking porosity and homogeneity of a material. 

2.4 Microwave ferrites are delivered as stock raw material or as finished 
parts. They are usually polycrystalline materials produced by ceramic 
techniques but some applications require single-crystal materials made by 
more elaborate procedures. 

3. SPECIFICATION 

3.1 A specification of a microwave ferrite material shall include the 
following information: 

a) Type designation. 

b) Brief description of the material, containing information on 
structure and composition. 

c) Saturation magnetization Ms, over a specified temperature range 
( unit kA/m, tolerance ± 10 percent or better over a specified 
temperature range and ±5 percent or better at a specified 
temperature within that range). 

d) Gyromagnetic resonance linewidth, A^ at a specified frequency 
and temperature (unit kA/m, tolerance ± 20 percent). 

e) Effective Lande' factor, ^eit at a specified frequency and tempera- 
ture (tolerance ± 5 percent). 

f) Complex relative permittivity Er at a specified frequency (tolera- 
nce on the absolute value of complex relative permittivity ± 10 
percent; that on the dielectric dissipation factor, tan 8s ±10 
percent or ±0"000 3, whichever is the greater). 

g) Apparent density Papp ( unit g/cni^, tolerance ± 1 percent for 

materials having a porosity of less than 5 percent otherwise 

±2 percent ). 
h) D'.mensions (iCff 4 ). 
k) Colour code [see 5). 

3.1.1 Further information, specially intended to facilitate the applica- 
tion of the material, may be given by the manufacturer. The significance 
of any additional data so given should be clearly indicated. 
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4. DIMENSIONS 

4.1 Nominal dimensions of stock ferrites should preferably be chosen from 
the following series: 

2-5, 4, 6-3, 10, 16, 25, 40, 63, 100 and 160 mm. 

4.1.1 For the tolerance on these dimensions, two classes of tolerance 
are recognized, namely: 

a) Coarse tolerance ± 6 percent 

' b) Normal tolerance ± 3 percent 

4.2 Warping may be checked by means of a gauge with a slot or a 
tubular gauge with dimensions as given in the Table 1 . 

TABLE 1 DIMENSIONS OF GAUZES FOR CHECKING 
WARPING OF FERRITES 

Length of Specimen Gattoe 





Lengh of Gauge with 
Tolerance of ±0'05 mm 


Length and Width, 
or Diameter of 

Slot with Tolerance 
of ±0"01 mm 


(1) 


(2) 


(3) 


mm 


mm 




Less than 45 


45 


Width and thickness, 



or diameter of 
specimen +0"2 mm 

45 to 80 Length of specimen Width and thickness, 

or diameter of 

, ( length Y 
specimen + ^ '- ■ 



Over 80 80 Width and thickness, 

or diameter of 



100 

kness, 
oi 
specimen +064 mm 



4.3 The material shall be free from visible cracks or voids. 

5. CODING 

5.1 Pieces of stock ferrites may be marked with a colour code giving the 
nominal saturation magnetization in kA/m (three digits) followed by the 
tolerance. Coloured adhesive tape appears to be useful for the purpose 
since it does not contaminate the material. The following code based 
upon IS : 8186-1976*, shall be used: 

— Black 4 — Yellow 7 — Violet 

1 — Brown 5 — Green 8 — Grey 

2 — Red 6 — Blue 9 — White 

3 — Orange 

Tolerance: 10 percent — Silver 



•Marking codes for valves and tolerances of resistors and capacitors. 
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